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Appendix A

RF Test Data for 2.4GWIFI (Conducted Measurement)

Product Name: Robot vacuum cleaner
Test Model: X20

Environmental Conditions

Temperature: 23.8°C
Relative Humidity: 52.1%
ATM Pressure: 100.0 kPa
Test Engineer: Nick Peng
Supervised by: Jack Cheng
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A.1 -6dB Bandwidth

FCC ID: 2BDJXYUNLIO1

Report No.: LCSA11023031EA

Condition Mode Frequency (MHz) Antenna -6 dB Bandwidth (MHz) Limit -6 dB Bandwidth (MHz) Verdict
NVNT b 2412 Ant1 8.527 >=0.5 Pass
NVNT b 2437 Ant1 8.084 >=0.5 Pass
NVNT b 2462 Ant1 9.058 >=0.5 Pass
NVNT g 2412 Ant1 16.119 >=0.5 Pass
NVNT g 2437 Ant1 16.308 >=0.5 Pass
NVNT g 2462 Ant1 16.082 >=0.5 Pass
NVNT n20 2412 Ant1 16.696 >=0.5 Pass
NVNT n20 2437 Ant1 16.899 >=0.5 Pass
NVNT n20 2462 Ant1 17.377 >=0.5 Pass
NVNT n40 2422 Ant1 35.754 >=0.5 Pass
NVNT n40 2437 Ant1 35.526 >=0.5 Pass
NVNT n40 2452 Ant1 34.505 >=0.5 Pass
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Test Graphs
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-6dB Bandwidth NVNT b 2462MHz Ant1
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-6dB Bandwidth NVNT g 2437MHz Ant1
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-6dB Bandwidth NVNT n20 2412MHz Ant1
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-6dB Bandwidth NVNT n20 2462MHz Ant1
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-6dB Bandwidth NVNT n40 2437MHz Ant1
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A.2 Maximum Peak Conducted Output Power

Condition Mode Frequency (MHz) Antenna Conducted Power (dBm) Limit (dBm) Verdict
NVNT b 2412 Ant1 14.94 30 Pass
NVNT b 2437 Ant1 14.86 30 Pass
NVNT b 2462 Ant1 14.89 30 Pass
NVNT g 2412 Ant1 14.27 30 Pass
NVNT g 2437 Ant1 14.28 30 Pass
NVNT g 2462 Ant1 13.59 30 Pass
NVNT n20 2412 Ant1 14.01 30 Pass
NVNT n20 2437 Ant1 13.82 30 Pass
NVNT n20 2462 Ant1 13.29 30 Pass
NVNT n40 2422 Ant1 13.57 30 Pass
NVNT n40 2437 Ant1 12.86 30 Pass
NVNT n40 2452 Ant1 13.82 30 Pass
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A.3 Maximum Power Spectral Density Level

Condition Mode Frequency (MHz) Antenna Conducted PSD (dBm/3kHz) Limit (dBm/3kHz) Verdict
NVNT b 2412 Ant1 -8.11 8 Pass
NVNT b 2437 Ant1 -8.46 8 Pass
NVNT b 2462 Ant1 -9.24 8 Pass
NVNT g 2412 Ant1 -15.84 8 Pass
NVNT g 2437 Ant1 -16.53 8 Pass
NVNT g 2462 Ant1 -17.29 8 Pass
NVNT n20 2412 Ant1 -16.39 8 Pass
NVNT n20 2437 Ant1 -16.87 8 Pass
NVNT n20 2462 Ant1 -17.15 8 Pass
NVNT n40 2422 Ant1 -20.41 8 Pass
NVNT n40 2437 Ant1 -20.85 8 Pass
NVNT n40 2452 Ant1 -19.95 8 Pass
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Test Graphs
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A.4 Band Edge

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT b 2412 Ant1 -49.35 -20 Pass
NVNT b 2462 Ant1 -58.65 -20 Pass
NVNT g 2412 Ant1 -32.52 -20 Pass
NVNT g 2462 Ant1 -41.91 -20 Pass
NVNT n20 2412 Ant1 -31 -20 Pass
NVNT n20 2462 Ant1 -42.09 -20 Pass
NVNT n40 2422 Ant1 -32.76 -20 Pass
NVNT n40 2452 Ant1 -34.47 -20 Pass
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Test Graphs
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Band Edge NVNT g 2462MHz Ant1 Ref

RL - e ¥ # 10 2 0 P e
enter Freq 2.462000000 GHz | Rivg Typs: RMS
PO Fag s Trg: Fres Run BvgHald; 1000100 TYPE | M AR
IFGalndlow #Amen: 30 48 oer|F HHHHN N
Mkr1 2.465 72 GHz|
Ref Offset 32 dB
10 dBidiv  Ref 2|;fnn dBm -2.382 dBm
| -
o — =t T .
1
0.0
_— ,_,.-MJ\-\.M’L-“'MHJ'%W r-l*ajlwh'\‘"w w‘-.'wr-,u.fr-wm,,l
I 1 L
20 y)" '
00 ll,,ﬂ \1 i"l
I 1
8 i) Uhg
ool s L (I e
s = I
B0 0f— - - - . =
A0 |
700
enter 246200 GHz Span 30.00 MHz
= BW 100 kHz #VEW 300 kHz Sweep 2.933 ms (1001 pts

I.u-. g STHTLE

Band Edge NVNT g 2462MHz Ant1 Emission

AL “ L i .
enter Freq 2497000000 GHz ] Rivg Typs: RMS T
PO Fag s Trg: Fres Run BvgHald; 1000100 £ [ antanie
IFGaindlow #Amen: 30 48 oer|F HHHHN N
Mkr1 2.469 5 GHz
Ref Offset 3.2 dB
llggsldiu Ref 20.00 dBm -2.342 dBm
wa 4
000 t T
Aoo f'q""hd-l,m“' !
o I ] 23 5 e
& ¥ H‘W"M.
o —
a0 . g e
00 | %m s e s
oo '
244700 GHz Stop 2.54700 GHz
es BW 100 kHz #VEBW 300 kHz Sweep 9.600 ms (1001 pts)|
HIF HODE TAT RL .l FURCTINK FURCTION wWADTH FUHCTIOH WaLUE ~
1| H f
2 ]
] 1
a4 [
5
L]
T
]
]
10
"
L3
e ETATLE

Shenzhen LCS Compliance Testing Laboratory Ltd.

Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
518000, China

Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.Ics-cert.com

Scan code to check authenticity


mailto:webmaster@lcs-cert.com

Page 22 of 55 FCC ID: 2BDJXYUNLIO1 Report No.: LCSA11023031EA

Band Edge NVNT n20 2412MHz Ant1 Ref
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Band Edge NVNT n40 2422MHz Ant1 Ref
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Band Edge NVNT n40 2452MHz Ant1 Ref
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A.5 Conducted RF Spurious Emission

Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict
NVNT b 2412 Ant1 -49.62 -20 Pass
NVNT b 2437 Ant1 -50.46 -20 Pass
NVNT b 2462 Ant1 -49.6 -20 Pass
NVNT g 2412 Ant1 -43.8 -20 Pass
NVNT g 2437 Ant1 -43.79 -20 Pass
NVNT g 2462 Ant1 -42.68 -20 Pass
NVNT n20 2412 Ant1 -43.77 -20 Pass
NVNT n20 2437 Ant1 -42.92 -20 Pass
NVNT n20 2462 Ant1 -41.46 -20 Pass
NVNT n40 2422 Ant1 -39.7 -20 Pass
NVNT n40 2437 Ant1 -38.2 -20 Pass
NVNT n40 2452 Ant1 -41.28 -20 Pass
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Test Graphs

Tx. Spurious NVNT b 2412MHz Ant1 Ref
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A.6 Duty Cycle

FCC ID: 2BDJXYUNLIO1

Report No.: LCSA11023031EA

Condition Mode Frequency (MHz) Antenna Duty Cycle (%) Correction Factor (dB) 1/T (kHz)
NVNT b 2412 Ant1 99.34 0 0.01
NVNT b 2437 Ant1 99.32 0 0.01
NVNT b 2462 Ant1 99.32 0 0.01
NVNT g 2412 Ant1 95.62 0.19 0.72
NVNT g 2437 Ant1 95.62 0.19 0.72
NVNT g 2462 Ant1 95.75 0.19 0.72
NVNT n20 2412 Ant1 95.01 0.22 0.85
NVNT n20 2437 Ant1 95.02 0.22 0.85
NVNT n20 2462 Ant1 95.02 0.22 0.85
NVNT n40 2422 Ant1 90.46 0.44 1.7
NVNT n40 2437 Ant1 90.46 0.44 1.7
NVNT n40 2452 Ant1 90.45 0.44 1.7
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A.7 Restrict Band

Condition | Mode Frequency Antenna Spur Freq Power Gain E Detector Limit Verdict
(MHz) (MHz) (dBm) (dBi) (dBuV/m) (dBuV/m)
NVNT b 2412 Ant1 2310 -49.52 2.97 48.71 Peak 74 Pass
NVNT b 2412 Ant1 2310 -56.95 2.97 41.28 Average 54 Pass
NVNT b 2412 Ant1 2387.922 -43.06 2.97 55.17 Peak 74 Pass
NVNT b 2412 Ant1 2387.22 -54.31 2.97 43.92 Average 54 Pass
NVNT b 2412 Ant1 2390 -46.03 2.97 52.20 Peak 74 Pass
NVNT b 2412 Ant1 2390 -54.91 297 43.32 Average 54 Pass
NVNT b 2462 Ant1 2483.5 -46.25 297 51.98 Peak 74 Pass
NVNT b 2462 Ant1 2483.5 -53.83 297 44.40 Average 54 Pass
NVNT b 2462 Ant1 2484.312 -39.41 297 58.82 Peak 74 Pass
NVNT b 2462 Ant1 2483.782 -563.75 297 44.48 Average 54 Pass
NVNT b 2462 Ant1 2500 -47.52 297 50.71 Peak 74 Pass
NVNT b 2462 Ant1 2500 -56.23 297 42.00 Average 54 Pass
NVNT g 2412 Ant1 2310 -50.03 297 48.20 Peak 74 Pass
NVNT g 2412 Ant1 2310 -56.61 297 41.62 Average 54 Pass
NVNT g 2412 Ant1 2389.443 -40.44 297 57.79 Peak 74 Pass
NVNT g 2412 Ant1 2389.794 -562.22 297 46.01 Average 54 Pass
NVNT g 2412 Ant1 2390 -41.83 297 56.40 Peak 74 Pass
NVNT g 2412 Ant1 2390 -52.01 297 46.22 Average 54 Pass
NVNT g 2462 Ant1 2483.5 -36.04 2.97 62.19 Peak 74 Pass
NVNT g 2462 Ant1 2483.5 -46.23 2.97 52.00 Average 54 Pass
NVNT g 2462 Ant1 2484.259 -29.63 297 68.60 Peak 74 Pass
NVNT g 2462 Ant1 2483.729 -46.21 297 52.02 Average 54 Pass
NVNT g 2462 Ant1 2500 -49.63 2.97 48.60 Peak 74 Pass
NVNT g 2462 Ant1 2500 -55.78 2.97 42.45 Average 54 Pass
NVNT n20 2412 Ant1 2310 -49.21 2.97 49.02 Peak 74 Pass
NVNT n20 2412 Ant1 2310 -56.57 297 41.66 Average 54 Pass
NVNT n20 2412 Ant1 2389.209 -40.34 297 57.89 Peak 74 Pass
NVNT n20 2412 Ant1 2389.911 -51.12 2.97 4711 Average 54 Pass
NVNT n20 2412 Ant1 2390 -42.52 2.97 55.71 Peak 74 Pass
NVNT n20 2412 Ant1 2390 -50.96 297 47.27 Average 54 Pass
NVNT n20 2462 Ant1 2483.5 -40.59 297 57.64 Peak 74 Pass
NVNT n20 2462 Ant1 2483.5 -50.47 297 47.76 Average 54 Pass
NVNT n20 2462 Ant1 2483.888 -36.84 297 61.39 Peak 74 Pass
NVNT n20 2462 Ant1 2483.57 -49.87 297 48.36 Average 54 Pass
NVNT n20 2462 Ant1 2500 -49.55 297 48.68 Peak 74 Pass
NVNT n20 2462 Ant1 2500 -55.76 297 42.47 Average 54 Pass
NVNT n40 2422 Ant1 2310 -51.41 297 46.82 Peak 74 Pass
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NVNT n40 2422 Ant1 2310 -56.29 297 41.94 Average 54 Pass
NVNT n40 2422 Ant1 2389.946 -33.3 2,97 64.93 Peak 74 Pass
NVNT n40 2422 Ant1 2389.946 -47.86 297 50.37 Average 54 Pass
NVNT n40 2422 Ant1 2390 -33.3 2,97 64.93 Peak 74 Pass
NVNT n40 2422 Ant1 2390 -47.86 2,97 50.37 Average 54 Pass
NVNT n40 2452 Ant1 2483.5 -36.23 2,97 62.00 Peak 74 Pass
NVNT n40 2452 Ant1 2483.5 -44 .48 297 53.75 Average 54 Pass
NVNT n40 2452 Ant1 2483.62 -26.65 297 71.58 Peak 74 Pass
NVNT n40 2452 Ant1 2483.62 -45.29 297 52.94 Average 54 Pass
NVNT n40 2452 Ant1 2500 -57.41 297 40.82 Peak 74 Pass
NVNT n40 2452 Ant1 2500 -65.72 297 32.51 Average 54 Pass
= = Shenzhen LCS Compliance Testing Labo_r_atory Ltd_. _ o ) B
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Test Graphs
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Restrict Band NVNT n20 2412MHz Ant1 Peak
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